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2. List of Titles of the Researches in 1981

Analysis of catecholamines by high performance liquid chromatography (XI)e

Measurement of dopamine in human urine
Kazuko Mori and Tatsuo Oka

Anzlysis of catecholamines by high performance liquid chromatography (XID)-

Analysis of adrenaline, noradrenaline and dopamine in rat brain
Kazuko Mori

Analysis of biogenic amines and its metabolites by high-performance

liquid chromatography with b-phthalaldehyde-cystein method (TIT)cereerrnrrmnes

Analysis of tryptophan, serotonin and _5_—hyd1‘oxyindoleacetic acid
in rat brain
"Kazuko Mori

Analysis of biogenic amines and ifs metalolites by high~perfonﬁance

liquid chromatography with O-phthalaldehyde-cystein method (IV)-orreareeees

Analysis of tryptophan, serotonin and 5-hydroxyindoleacetic acid
in rat plasma obtained via chronic jugular catheter and its application
Kazuko Mori and Heihachiro Arito

Fluorometric measurement of adrenaling in rat brain oo

Avyako Sude

Measurement of biogenic monoamines in rat braine--orreremerenre e

Avako Sudo

Night and shift work and circadian rhythm (VII) oo

Individual difference of the phase in circadian rhythm of cortisol
Kazuko Mori, Tatsuo Oka, Yoshiharu Aizawa®* and

Tsutomu Takata*

( *Department of Public Health, School of Medicine,
Kitasato University)

Night and shift work and circadian rhythm (VIIL):rrreerevraermmmmenriennnns

Circadian rhythm of cortisol in human saliva
Kazuko Mori

Night and shift work and circadian rhythm (IXD) «orrvrereerermrmmmrcene:

Relationship between urinary excretion of catecholamines and

sleep variables in humans
Kazuko Mori, Tatsuo Oka, Kyoko Nishihara* and Shire Endo®*
¢ * Psychiatric Research Institute of Tokyo)

Effects of a gastric ulcer-forming stress on brain levels of biogenic

monoamines and urinary excretion of catecholamines in raf---ecosovrererreeen

Avako Sudo and Kazuo Fukuda

10



11.

12

13.

14.

15

16.

17.

18.

10.

20.
21
22,

23.

Housing conditions and urinary catecholamines in rat «+-vres e rresseenssnene1h

Avako Sudo
Effects of forced swimming on. adrenaline contents in rat brain
and Aarenals - eeereeeererreeriiiiiriaan RTIRTRTIO P ey e reeemrerreeetrerarennes 16
Ayako Sudo O .
Kinetics of endogenous catecholamines in the human body «rerrrviiniin 16

Masayasu Minami, Kazuko Mori and Shizue Kurimori

Studies on local and systemic responses to local cooling (II) ceeerreereecersrisrmnnin, 17
Local and systemic circuldtory responses during cold water immersion
of finger in man . .
Shin-ichi Sawada and Sohei Yamamoto

Studies on locdl and systemic responses to local cooling (III) +oi-rrseerrrvarernnnins 17
Relation of room and water temperature to cold-induced vasodilatation
response '

Shin-ichi Sawada and Sohei Yamamoto,

Physiological adaptability of the cardlo vascular functmn to

0ccupat1ona1 ENVITONMENt riirrerareenss Cereererat et et s ea s ey 18
Sohei Yamamoto, Ayakb Sude, Shin-ichi Sawada and
Fumino Serita

An exammatmn of the cardlo vascular I eflex to postural changes in the

elderly O T R T S # * 4 v v+ v o ra e e s et ma t e na e s b b heh A bbb e e ee etk R e ey ot et et b e e b ararrenan 19

Sohei Yamamoto and Shin-ichi Sawada ' BEEEE
Measulrenier.lt of the intra-ocular _'pressure in periphéral autononiic
nerve injuries..........................‘.u........................: ........ s it ettt rearr st reraearaeaes 20
' Sohei Yamamoto : T

Somatosensory 1nf1uences upon the EEG and the cnt1ca1 fusmn frequency '
of fhcker .......................... e R RNt R h R e B ek e e a AN a RN e E e 20
""" Sohei Yamamoto ‘ o ' D

EEG Changes re]_é_ting to méntal load -_“1”;-.“:‘,.-. .......... ‘...‘.......‘ ........................... 21
Toshio Kakizaki ' ‘

Speetral SenSItIVJtY Of co]_or VlSIUn""":‘I“"““ ....... ‘.....l.......l......‘...:...; ..... . .:...T.--.‘.......'zi
Tsutomu Okuno ,

Purification of B,- mlcroglobulm from urine of rats-....- srreens R TP YR PRI 22
Masami Kimura and Noriko Otaki-

Determination of urinary and serum. f;-microglobulin levels of monkeys .

by radj_oimmunoassay method ««ovv- P TR TP PRI Paeaateeiausiiesinesibbrite Prrereneans TIVR 22

24,

Masami Kimura and Noriko Qtaki

Rapid analysis of metallothionein by high speed liguid chromatography --------- 23
- Masami Kimura v




25."
26,

27.

28.

29.

30,

Effect of cadmium administration on the 'polysomes- of TOUSE ‘LVer serereoinn 23
Shinji Koizumi and Masami Kimura i o

Chromium-aerdsol generation apparatis’ {or aerosol exposure experlment --------- 24
' Pumio” Serita and Katsuthori Homma: v :
Chromium-aerosol exposure experiment (1) «reoerereees FE T S TTI 24
* "Experimental condition of chromiun-aérosol exposure: to rats o
Katsunori Homma, Yasutomo Suzuki, Masayasu Minami
IRTTIR ... ... and Hiroshi Yoshikawa®* - . . Co
. (* Gifu University, School.of Medmme)
Chromium-aercsol exposure experiment (2) «ooererrrrranniioninnere 25
Toxic biological effects of ihe aerosol ' ‘
Masayasu Minami, Yasutomo Suzuki, Katsunori Homma
- and Hiroshi. Yoshikawa*
( * Gifu University)
Chromium-aerosol expostire experiment (3) oo PR PP PP R ERLEEEE AR ARLREEIELS 25
Chromium content of lung and blood ;
..... Katsunori Homma, Yasutomo Suzukl, Masayasu Mmaml, _
Hiroshi Yosh;kawa* and, H1sak1ch1 Ohta*
(*Glfu Umverstty, School of Medxcme) ‘ o _
Solubﬂ;ty and clastogemc activity of mckel and mckel compounds ------------------ 26
: 2
_ K1m1ko Kosh1 and Kaoru Suzuk1 _ _ '
Changes in sleep-waking rhythms of the rats. adrrumstered w1th

31,

32,

. 1

35.

36.

33.

methylmercury chloride (I) et s s 06
He1hach1ro Arito, Ayako Sudo and Noboru Hara ' S

Correlatwe study of mercury accumulation of the brain W1th the sleep
dxsorder and the abnormal postures of the methyl mercury pozsoned rats ------ 27
He1hachu‘o Anto and Noboru Hara ‘

Neurochemmal caorrelates of sleep disorder of rats admlmstered with
methylmercury chlorlde .................................................. .....‘-.‘ ..... RS - RRRRLEEE preeas 27
Ayako Sudo and Heihachiro Anto ' o '

Retentmn of cemented tungsten carbxde dust on rat 1ung followmg
Kimiko KOShl, Kaoru Suzuki, Takashi ’I‘ozawa* and
‘Hitoshi- Kitamura* - -~ 7 v P :
( * Yokohama City University, School of -Medicine)

Chromosomes of cultured peripheral blood lymphocytes -from stamless '

gtEEl WEIAELS iri irrersiviresiitininninnisnitiitiniiinsiainiiniains TR et 20
Kimiko Koshi, Kaoru Suzuki and Takashi Yagami*
(*Showa University, School of Medicine) . ...

Application of X-ray microprobe analysis on dusts deposited in the lung



37,

38.

30.

40.

41.
42,

43,

44,

45,

46.

blopsy Speclmens (IV) DT TR TP P R T rresseenirese 29
Hiroko. Kyono, K1yoyuk1 Kawa1, Nor1h1ko Kohyama and
Satoko Shimizu

Detection of low. grade exposure to asbestos by -means of transbronchial =~ .,
lung biopsy (TBLB) (II} --.. e e s e e e s aeaesrna s 30
Norihiko Kohyama, H1rok0 Kyono, K1yoyuk1 Kawai, Satoko
Shimizu, Kunjhiko Yokoyama* and Yoshizumi Sera®
(=|_= National Kin_ki Central Hospit_al fqr Chest Disease)
Toxicology of Organic SOIVENTS r«reirrresrtrinsiiiiinieiie it 30
Analysis of amino acids in.rat brain by high-performance, tiquid
chromatography L ‘
Takeshi Honma, Muneyt;kl Miyagawa, Meguini Su,d‘a,
Mitsuo Sato and Hiromichi Haeegawa |
Toxicology of organic solvents oo B E S LT TP et e 1
Analysis of catechol'umnes and serotomn and thexr metebohtes
in rat bram by high- performance hqmd ch1 omatography attached '
w1th electrochemical detector
Takesh1 Honma, Meguml Suda, Muneyukl M1yag'1w1, '
Mitsuo Sato and Hiromichi Hasegawa ;

Toxicology of organic solvents ..... s 31
Changes 111 acetylcho]me metabohsm in rat bram mduced bv ‘
inhalation exposure to orgamc solvents ‘

Takeshi Honma, Muneyukl Mwagawa, \Aegum1 Suda,
Mitsuo Sato and Hiromichi’ Hasegawa

Distribution, ehmmatmn and bmdmg of hexane metabohtes in the rat (D ------ 32
Extraction and m1crodetermmatlon of hexane metabohtes m tlssues
Kenji Iwasak1 and leOShl Tsuluta

Measurement of the toluene concentlation in the blood by means of the
jugular catheter 111 rats ............................................................... RSCRAALLELELTITLS 33
Hu OShl Tsuruta and He1hach1ro Arlto ‘

Sleep disorder of the rats adrmrustered with toluene e AR LLILTIIR Ty 33
Heihachire Arito and Hiroshi Tsuruta
TOXiCOlOgY Of ‘OI-ganic So]_v‘ents """”"“:.“"-‘,;"7"“"-'. ..... _""'-"':"'-""':"""', ..................... 34
Evaluation of biological effects by combined exposure of toluene and
~ n-hexane

HII‘OmlChl Hasegawa, Mltsuo Sato, Takeshl Honma,
Muneyukl M1yagawa and Megum1 Suda

AdSOrpthn Of Solvents on the Skln “““"‘””"‘“”'.“.““"'””:“.'? ............................. 34
Hiroshi Tsuruta and Kenji Iwasaldi,:

Evaluation of the toxicity of harmful substances by conditioned taste




"a‘v’ers‘i'on j_n ratsee e vaendstiennavaraervibenesrsasa s e nidend : ....'.'...-..--...........; ............... Cerrea 35
' i Muneyuki Miyagawa, Hiromichi Hasegawa, Mitsuo Sato,
Takeshi Honma and Megumi Suda :

47, Inhé.létmﬁ tumorigenicity studies of trichloroethylene «wooeerrrerrireseisseee: eraaee 36
B “Kazuo Fikuda, Tadao Toya, Shin-ichi Klshlda and Kazuo
"Takemoto® '
¢ #Saitama Medical scliool)
48, Effect of nitroglycol on central NErvous SYSLEmmL e rrrerreieeronnrserananne 36
' Hiromichi Hasegawa, Mitsuo' Sato, Takeshi Honma, 8
Muneyuki-Miyagawa and Megumi Suda

40, A pathotoxicolegical study of dibromochloropropane in male rats—
Target organs and dose-effect relationships «eeriereereeses ERERRIREED R RRRRLE 37
Tunzo Saegusa, Kiyoyuki Kawai, Hiroko Kyono,
‘Satdko Shimizu and Hisayo Miyazawa

50. Studies on the intoxication of aromatic nitro-and amino-compounds wereeseeeeree a7
' Masayasu Minami and Shizue Kurimori *

51. Carcinogenicity of the chemicals analogous to benzoyl chlonde --------------------- 38
Kazuo Fukuda, T adao Toya and Sh1n-1ch1 Klsh1da
50. Studies on methyl bromide POISONINE rrrerveresesirmsierssm et 38
(1) Biochemical examination of rats exposed to methyl
bromide inLermIttently «rereserrrrerms i FRSPITY 30

Hiromichi Hasegawa, Mitsuo Sato, Takeshi Honma,
Muneyuki 'Miyagawa and Megumi Suda '
(2) Biochemical examination after successive exposure {0
‘methyl Dromide in Tafs - SRV ARUTOUI PR .39
Hiromichi Hasegawa, Mitsuo Sato, Takesm Honma, :
Muneyuki Miyagawa and Megumi Suda
3 Effects of methy! bromide on neurotransmitfers in central
T Rervous SYSLEm I TAlS s e n e U4
Takeshi Honma, Ayako Sudo, Muneyuki Miyagawa,
Megumi Suda, Mitsuo Sato and Hiromichi Hasegawa

53. Properties of gas-exposure chamber for cultured cellg:. e 40
Hiroshi Tsuruta, Yeshifumi Nakanishi, Kaoru Suzuki ' o
and Kimiko Koshi - - :

54, Chromosome damage by gaseous SUDSEANCES +--orerrsrs e 41
1. Vinyl chloride mduced s1ster chromatid exchanges in cultured

mammalian cells
" Voshifumi Nakanishi, Hiroshi Tsuruta, Kaoru Suzuki
and Kimiko Koshi - ‘ :

55. Evaluation of biological effects caused by combined:éxposure of nitrogen
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57.

58,
59,

60.

61.

62.

63.

64,

65.

86.
67.
68,

69.

dioxide and CArbON MOTOKIAE «r e rerrermrerrrreisivemnn. fevhedieen PO, PO iveend]
Hiromichi Hasegawa, Mitsuo Sato, Takeshi Honma, -
Muneyuki Miyagawa and Megumi Suda’

Pathological study of rat’s lungs exposed to NO, (’HD ------- B LITI P TPIRPTo 42
Age dependecy of pulmonary reaction o
Hiroko Kyono, Kivovuki Kawal and Satoko Shimizu

Endocﬂrdi31 disease in the TA eer v s e T S 42
Junzo- Saegusa, Kivoyuki Kawai, Hiroko Kvono,
-Satoko -Shimizu and Hisayo Miyazawa

Case-control type surveillance systém for occupational Cancers: i 43
Kuniomi Nakamura and Shigeji Koshi

Development of field- -survey information system ------------------ s 43
Kazumitsu Matsui, Yoshio Hirose and Shigeji Koshi

Statistical 'malysm of mass-examination records for cardiovascular dlseases

' in Nngata prefecture .................................................................................... 44

Kazumitsu Matsui

Determination of the composition of the mixture of chronnum (O)
chromium (II1) and chromium (VD) e e, BURTOT 44
Kaisuhiko Sawatari o

Transition of valence of chromium durmg acid treatment «-eeeeoeees ST -.-45
Noboru Hara

Quantitative sampling of volatile 'zerosols -------- s 45
I. Tetramethy! thiourea ‘
Sei-ichiro Kanno

Environmental research on cutting zink galvanized steel by acetylene-torch ---46
Katsunori Homma, Fumio Serita, Toshihiko Myo]yo, o
Sei-ichiro Kanno and Tsugue Takano

Generation of metal fumes by plasma flame métal splayver (2) - -sorevenn CERRPPRIPRR [
Generating stability on characteristics of metal furmes -~
Fumioc Serita and Katsunori Homma

Evaluation of a few Kinds of dust Mmohitors for fibTous Aerosol «-s-reeeserersemee. 47
Toshihiko Myojo and Katsunori Homma . e

Design of fibrous aerosol generator by means of continuous flmdued bed: 47
Toshihike Myojo C

Analysis of sulfate contained in diesel-exhaust particulate matter rroreeveeerenee 48
Katsunori Homma ‘

Bvaluation of BAM.1 (GCAJ et e e e 48

Yoshihito  Konishi* and Katsunori- Homma
( *Kitasato Health Science Center)



70, .

71,

72

73.

74,

Multinozz]_e_impactor type T_R personal Sampler ............... SRR saeerasnnesanainaate
Katsupori Homma

Determination of free silica by phosphoric acid method «roeererrmermmrrern.
_Akira Hamada

Measturement of sub-micron asbestes fibers in ambient air by .electron
microscopy Cererren estsinnsarenns T T LT T T Ty P
Norihiko Kohyama .

Direct observation of hydrated specimen by means of an electron
microscope equipped with an environmental gell (IV) cooorserverinmmmmmmreracisieene
Direct observation of lattice images of some hydrated clay
minerals
Norihiko Kohyama, Kuno Fukush1ma* and Akn‘a Fukami*
(*Nlhon Umvermty)

A measurement of diffusion rate with a dxffusmn cell to prepare

] ‘Standard gas .......................................................................... SRR

75.

76.

77.

78,
7.
80.

81

82,

83,

Reisuke Soda and Tsuguo Takano

On the trial to prepare standard gas of liguid chemical of low boiling

DO BY POrIGeRtions-srsersrerrerssvencesee e, eerteeeeee e e
Reisuke Soda and Tsuguo Takano S

Characteristics of passive gas sampling methods involving gas diffusion

process as the sampling-ralte-determining' factor srerrereererrerrr
Yosh1m1 Matsumura

Breakthrough times of sohd adsorbent tubes in sampling of various kmds
of organic vapors from workroom AtMOSPhEre o oo
Yoshimi Matsumura

Vlbratlon doslmetET'"""“"""""'"""‘"“"'"""'"""""""““"""“""""""; .......
Kazuo Kanada, Toshisuke Miwa and Yoshxharu Yonekawa

New measurement of hand-arm system vibration «oeeewoermemsermnese
Toshisuke Miwa .

Psvchological responses to whole-body incumbent vibrationg --ooeerrrrrererrsereeernee
Yoshiharu Yonekawa, Toshisuke Miwa and Kazuo Kanada

New methods for quantitative respirator fit testing by the light

‘Scatterlng....--..? ....... STTRTS PRI ) R AR L R S At A R N

Kousuke Nozaln

Studies on dynamic leakage of respirator expiratory valves..j:oereere prosreess
Kousuke Nozaki, Mitsumasa Sugimoto and Shigeji Xoshi
Design on the integrating. air flow counter for measures of ‘the irregular

and Cycllc_flow .................. R DL AR LL LR Beasenesereniresad T L
Kousuke Nozaki and Mitsumasa Sugimote



84,

85.

86.

Aerodynamic characteristics of air flow into plam and ﬂanged round
openlngs under suction T T P PRI P T ALY danee SRRURCIRLLRCRL L EERLRT TR 58
Takeshi Iwasaki and Minoru Hash1zume

Control techniques for tar like air Pollutants R I 59
Effect of contact surface area on removal efﬁmency with |
tubular condenser ' 0 e o .

Hisao Yotsumoto and Mmoru Hash1zurne S rh

Entrance pressure losses ot ‘slot openlng R AR AR g

Minoru Hashizume and Takeshi Iwasaki '
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8. Available Absiracts from Publications in 1951

Kaznko MORT

Automated Measurement of Catecholamines in Urine, | r
Plasma and Tissue Homogenates by High-Performance
Liquid Chromatography with Fluorometric Detection

Jowrnal of Chromatography, 218, (G31-637, 1931

Summary An automaled catecholamine analyzer was assembled from a high-perform-
ance liquid chromatograph, an autosampler and an air segmented reactor equipped with a
sensitive fluorometer. The trihydroxyindole technique was applied to the fluorometric
reactor. Urine, plasma and brain homogenate were usually purified on an alumina column
prior to high-performance liquid chromatography (HPLC). Centrifuged urine and a super-
natant of hrain homogenate can, however, be injected onto the HPLC column without further
pre-treatment. The measurement of noradrenaline and adrenaline in plasma of & man at
rest required 0.5-1 m! samples. Approximately 100 alumina eluates from urine can be

treated per day when the analyzer is operated continuously.

National Institute of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 213, Japan

Keazitko MORT
Problems Inherent in Night Shift Work in View of Circadian Rhythm
Endocrinology

Journal of Humon FErgolegy, 9, 105, 1980

Sumumary Problems of a night shift worker derive from the very fact that complete
phase shifting of the circadian rhythm in accordance with the night-work-day-sleep cycle
never takes place. This contrasts with complete synchronization of the biclogical rhythm
with a new daily life cycle which follows arrival at a piace with a large time lag. The
excretion rhythm of cortisol hardly changed when the sleep-wakefulness cycle was phase-
shifted on a few days, but the natural rhythm phases were different in subjects of the
‘morning-type’ or the ‘evening-type,’ which reflect long-term habits. The adrenaline excretion
rhythm, which paralleled circadian changes of subjective arousal state and of attentiveness,
was also found to differ between the morning- and evening-type subjects. When sleep was
denied for 3 days and the subjects continued shooting practice, circadian changes persisted
in both self-rated fatigue and urinary adrenaline excretion. When two different task condi-
tions were compared, cortisol excretion maintained its circadian pattern in both conditions,
high in the daytime and low at night, but the adrenaline level in heavy load conditions at
night was similar to that in the daytime. Further, when long-term night work lasting for
three weeks was compared with short-term night work for only two days, the cortisol pattern
was least inversible, while the noradrenaline pattern readily inversed and the adrenaline



pattern inversed reduced in ampiitude. The body temperature pattern was very vesistant
and reduced in"am'phtude. Charactei‘iﬁicallf, the Tecovery to the orfginal rhy‘th’m' was quick
when returning to a nermal life in both short- and long-term night -work, implying that
biologically the subjects had not beer adapted to the inversed cycle. Incomplete phase shifts
of varous rhythm parameters is directly related to sieep distu;'bafices, fatigue accuxﬁulatien_,
irregular mieals,” z@nd 'poesi'bly"' to health® impairment. It seems’ necessary (o evaluate the
effects of reducing the number of consecutive night shifts, inserting short sleeps dunng
night work, and ensurmg sufficient rest intervals.

Natwnal Institute of Industrial Health, Nagao 6'c}wme,
'\ Tama-ku, Kawasahi 213, Japan

A/fmmrmr MINAMI* I\(uu/ o MORI*® and T oshiharu NAG A’I S‘U**

Kinetics of Adrenaline and Noradrenaline in the Human Body Fluid
Change Concomitantly during Stressful Period.

Synthesis. storage and secretion of adrenal catecholamines; Dynamic integraiions of
Junctions ed. by Izumi, F,0ka, T.and Kumakura, p265-274 Fergamon FPress, 1982

Summary Eive male students (20-22 years of age) were loaded with mild (168 watts)
upright ergometer exercise for 5 minutes. The exercise were performed 6 times per subject
during three years. Blood sampling during the test terms was administred by antecubital
venipuncture twice at 1-8 minutes (t,) and at 5-50 minutes (t,) after the iditiation of the
exercise. The tmung ty and ts, of the blood sampling varied between subjects. Plasma and
urinary catecholanunes (CA) and autonomic and cad cardiovascular indices were checked
too, at t, and t,. Kinetics of adrenaline and noradrenaline in the human body fluids changed
concomittantly, The change synchronized with that of the index relating to:the autonomic
function. A linear kinetic model is possible to mimic the concomittant change of catecho-
lamine and the autonomic nervous tone for the peripheral circulatory comrol. There is a
functioal relation expressed in a hypebolic curve among variables of the initial value equiva-
lents of blood pressure (Pj (0)), piasma CA (APCj (0)) and CA metabolite (VMA, v}) in
urine from an individual subject (j):

Y4/1.4052—X4=1.00 .
Here, X and Y are expressed in the followind equations as
vit=(0.797 X2-0.605 Y?—-3.38) . 10¢ ‘
[PCAj(O)Y—TP}(0)]*=(0.605 X’—O:TQT. Y?—2.64) . 1072 .

The functional relation also is maintained during the rest peried. = The hyperbolic
function implies that the CA concentration in the recepton site is kept constant and blood
pressure is regulated by the changes of the numbers and the sensitivity of the CA receptors
in the ordinary physiological state.

* National Institute of Industrial Health, Tama-ku, Kawasaki 213, Japan
**Depariment of Life Chemistry, Graduate School at Nagatsuda, Tokyo Institute of
Technology, Midori-ku, Yokohama, 227, Japan



Musayasi MINAMI* Kazuko MORI* and Toshiharu NAGATSU *x
Kinetics of Adrenaline and Noradrenaline in the Human Body Fluld
Change Concomitantly’ durmg %tressful Period '

Sth Intematzonal congress of Pharmacology 25th-27th July, 1981, Heakone, .Tapan

Summary Five healthy male students. (20-22 years of age) were loaded with upright
ergometer exercise for 5 minutes. The exercise iests were ge;formed 6 times/subject during
3 years. Blood sampling during the te‘s‘tﬁterm was administered by antecubital venipuncture
twice at 1-8 minutes (t,) after the exercise and at 5-50 minutes (t;) after the initiation of
it. The timing of the blood sampling varied between subjects. Urinary catecholamine and
the autonomic cardiovascular indices were also checled.

Kinetics of adrenalme and no1adrenahne in the human bedy fluids changed concmitantly.
The change synchromzed w1th that of the index concexmng the autonomm fumetion. A
linear kinetic ‘model is possiblé‘to mimic the iconcomitant change of ‘catechnlamine -and the

autonomic nervnus tone for the peripheral-circulatory coutrol. .

* National Imstitute of Industrial Health, Kawasaki, Japan and
wkDept. of Life Chemistry, Graduate School at Nagatsuda, Tokyo Instituie of
Technology, Yokohama, Japan

Masavasy MINAMI* Kaziko MORI* and Toshiharn NAGATSU**

The Effect of Light Exercise on the Plasma Supéroxide Dismutase
Activity and on the Plasma Noradrenaline Concentration '

Industral Heallh, 1981, 19, 133.

Summary .- Four male students aged 20 to 21 years old were loaded with 182 watts
exercise for 10 minutes on the bicycle ergometer. - The plasma SCD activity increased
significantly (45.3+1.75% of the inhibitory rate). after the exercise (P<{0.08), while the SOD
value before the exercise was 17.14:3.925 of the inhibitory rate, of the pyrogallol reaction.

The SOD increment went parallel with that of plasma noradrenaline concentration and the
systolic blood pressure.
* Nationai Institute of Industrial Health, 21.1, Na;rao 6-chome,
Tama-ku, Kawasaki 213, Japan S
"‘*Tokyo Tustitute of Technologr, 4259 Nagatsuda, MldO?’l ku,
Yokokama, 2.27 Japan =



Yasutomo SUZUKT

Cadmium, Copper, and Zinc Dlstubutlon in ‘Bload of Ra.ts after
Long- Term Cadmium Admlmstratmn

Journal of Toxicelogy and Environmental Health, 7:251-262, 1981

Summary -~ Cd, Cu, and Zn were determined in plasma and blood cells of rats given
daily sc injections of 0.5 mg Cd per kilogram of body weight for 4, 8 and 15 wk. The
distribution of these metals in the plasma was also examined by Sephadex G-75 chromato-
graphy.

In the whole blood Cd increased continously and reached 1.5 pe/ml at 15 wk. Plasma
Cd was less than 2% of the total Cd m blood at fnst ‘and 1nc1eased to 7.8% in the last
week. A significant por tlon of plasma Cd was found in the metalluthmnem fraction at 4 wk
The Cd in this fraction 1ncreasedk to more than, 504. of the plasma .Cd afir the 15—wk
exposure. The rest of the ‘plasm.zll, Cd was distributed in high-molecular-weight protein
fractions. . ‘

Blood Cu was up to 1.3-1.4 pg/ml (about twice the value for controls) from 4 to 8§ wk,
but diminished to about a half the control value at 15 wk. These changes were greater in
the plasma and parallel to the Cu contents of the cerulopamm fractmn A small amount of
plasma Cu was found in the mel‘:allotluonem fraction at 4 wk. In thlS f1 actlon Cu mcreased
to about 895 of the plasma Cu at the last week

Blood Zn remained’ dlmost unchanged at First buf' decreaeed in'the last" week "Most of
the plasma Zn was recovered from lugh-molecular-welght protem fractmns, ‘but hot from the
metallothionein fraction. Cee s Lo

Metallothionein in the plasma contained more Cu than Cd. plasma cencentrations of Cd
bound to this protein were 0.008, 0.029, and 0.104 pg/mi, and the Cu/Cd molar ratics were
9.9, 3.4, and 1.1 at 4, 8, and 15 wk, respectively. :

" Department of Occupational Diseases, National Institute
of Industrial Health, Tama-ku, Kawasakt, Japan

Yusutomo SUZUKT* gnd Hivoshi YOSHIKAWA

Cadmlum Copper, and Alnc Exeretion and their Bmdmg to Met'tllothlonem
in Urme of Cadrmum Exposed Rats

Journal of Toxicology and Environmental Health, 8:479-487, 1981

- Summary  The urinary excretion of Cd, Cu, and Zn was measured in rats injected
with 0.5 mg/kg Cd, s¢, 6 d/wk for up to 25 wk. Gel chromatographic analyses for these
urinary metals were also carried out. ‘ : :

The Cd excretion slightly increased at first, followed by a rapid inerease with concurrent
appearance of proteinuria around 6 Wk Durmg these eariy weeks, excretion of Cu in the
urine showed a more prenounced increase and reached a plateau level (three to four times



the control value). Zn excretion showed a sharp increase accompanied by proteinuria, fol-
lowing a slight increase, and rcached about 10 times the contro! value.’ A linear relation
was obtained betweed Ca and both Cu and Zn in the urine before protelnurla appeared
Metallothionein (M’l) in the urine was assomated only wu:h Cu before the appearance of
peoteinuria. Cu-MT incrased with increasing excretion of urmary Cu. Cd contamlng MT
first appeared in the urine.ofter an ensct of proteinuria, but it was still rich in Cu at first.
From 10 wk, urinary MT showed an excess increuse and contained more Cd than Cu.
Zn-MT was not observed in the. urine. Most of the urinary Zn was recovered from the
lower-molecular-weight fractions.

The results suggest that MT is directly involved in urinary excretion of -Cu in the
absence of renal damage and in the excretion of Cd as well as Cu after the appearance of

toxicity in Cd-exposed rats.

* Department of Occupational Diseases, National Institute of
Industrial Health, Tama-ku, Kawasaki, Japan ‘
**Departn'acnt of Public Health, Gifu Universjty School of
Medicine, Tsukasa-machi, Gifu, Japan

Yasutomo SUZUKI, Kouichi T ODA* .S/unya KOIKE* and
Hiroshi YOSHIKAWA**

Cadmium, Copper and Zinc¢ in the Urine of Welders Usmg
Cadmium-Containing Silver. Solder

Industrial Health, 1981, 19, 223-230.

Summary The urinary concentration of cadmium, copper and zinc was determined in
12 male workers who had been engaged in welding work with cadmium-containing silver solder.
Sephadex chromatographic analysis for these urinary metals was performed in two workers
suspected of suffering cadmium-induced renal injury. The mean values of the cadmium,
copper and zinc concentrations in the urine of the welders were about 26, 2.4 and 2.6 times
the control values, respectively. A linear relationship was obtained between the urinary
concentrions of cadmium and bnth copper and zinc. The chromatographic distribution of
these urinary metals in the welders showed that the metallothionein fraction contained
cadmium and copper, but not zine. The copper content of this fraction was much larger
than the cadmium content. The cadmmm and copper in thJ.S fractmn represented about 6%
and 1095 of the 1espect1ve total amounts of these metals in the urme z ' ‘I‘he remammg
cadmium and copper were recoveréd from the high molecular we1ght prntem fractxon and
low molecular weight nonprotein fraction. . The urinary zine was recovered from both these
fractions. The zinc in the latter fraction represented 855 of the total urinary zinc.

The prescnt results suggest that cadmium accumulation affects the excretion of copper
and zinc in the urine, and that the urinary excretion of metallothionein containing cadmium

as well as copper may be invoed in cadmium induced renal injury.

National Institute of Industrial Health, Naogae 6-chome,
Tama-kn, Kawasaki 213, Japan



* Kanagawa Hcalth Service Association, Nihon Ohdohvi
‘ 88, Naka-ku, Yokohama 231, Japan
¥ Depariment of Public. Healfh Gifu Unwerszty School
of Medicine, Tsukasa- machi, szu ‘500, Japan

Héilmclu'm ARITO, Ayako SUDO and Yasutomo SUZUKT

Aggressive Behavior of the Rat Induced by Repeated Administration
of Cadmium

Toxicology Letlters, 7{1981)457-461 -

Summary Muricidal behavior of the rat was induced by repeated s.c.' administration
of cadmium (Cd) for 15 weeks. The number of muricidal rats increased with incrase in
the duration of Cd administration in association with greater accumulation of Cd in the
olfactory bulb than in any other region of the brain. “The whole brain norepinephrine (NE)
level of the rats which had been given Cd for 15 weeks was significantly grealer than that
of the control rats; neither dopamine (DA) nor serotonin (5-HT) level was changed. The
Cd-induced muricide is discussed.

National Institute of Industrial Health, 6-21-1, Nagao,
Tama-ku, Kawaesaki 213 (Japan)

Hiroshi YO.SHIKAWA and Yasutomo SUJUKI* .

Effect of Phenobarbital on the Distribution and Excretlon of Lead in
Rats Acutely Poisoned with Lead

Toxicology Létters, 3(1981)51-54

Su‘mmary Lead (Pb) distribution and excretion after lead injection in rats treated
with phenobarbital was examined to investigate the mechanism of the mitigation of Pb
toxicity by phensbarbital treatment. Male rats were given 30 mg/kg of phenobarbital s.c.
daily for 5 days, and 24 h later a single i. p. injection of 50 mg/kg Pb. ‘The amount of Pb
in the liver, red blood cells and heart increased markedly after Ph injection in rats treated
with phenobarbital, whereas it decreased in lungs and rémained unchanged in kidneys. The
excretion ‘of Pb via arine and feces was also suppressed by phenobaital. From tliese results,
it m'Ly be concluded that phenobarbital increased accumulation of Pb in the hve1, and
suppressed the transfer of Pb to other organs. ’

Department of Public Health, Gifu University Sckool‘of Medﬁsiﬂe,
Tsukasa-machi 40, Gifu 500, and
*Depariment of Occupational Diseases, National Institute of Industrial
Health, Nagao G-chome, Tama-ku, Kawasehi 211 (Japan)
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Shiziho KOBA YASHI* Miceko IMANO* (md Muasami KIM URA**

Turnover of Metallothionein in Mftmmallan Cells

Copyright 1982 by Elsevier North Holland, Inc.
Foulkes, ed. Biological Roles of Metellothionein

Summary The human\hver cells (Chang 11ver) and rabbit kidney cells (LLC-RK;)
were exposed to Cd at 1 ;.zg/ml and Zn ai b ;_;g/ml in the cultured medlum m v1tr0 The
liver cells accumulated more of the metals in the cells and pmduced metallothmnem faster
than the kidney cells. EEAEER

The production of Cd-thionein started in both kinds of cells at an accumulation of 0.1
amol of Cd/mg cell protein; Zn-thionein was measurable in both kinds after an accumula-
tion of 1 nmol of Zn/mg cell protein.

The Za-thionein degraded very. rapidly in the cells and the degradatmn products were
excreted quickly outside the cells. In contrast, the Cd-thionein hardly broke down even

during 24 hours' incubation.,

Department of Biology, Kyoritsu College of Pharmacy, Shibakoen, -Minato-ku, Tokyeo,
- Japan, **Department of Experimenial Toxicology, National Institute of Industrial
Health, Tama-ku, Kawasaki, Japan

LYilh HUANGY Masawni KIMURAX* Akiko HATAX*
Hajime TSUNOOF** and Akira YOSHIDA*

Complete Amino Acid Sequence of Mouse Lwel Metallothlonem II
J. Biochem. 89, 1839-1845(1981)

1
cer !

Summary The complete amine acid sequence of thionein-II, one of the two major
mouse liver thionein components, was determined. The main fragmentation of thionein-II,
which consists of 61 amino acid residues, was accomplished by digesting the S-[**C]carboxy-
methylated protein and thz cyanogen bromjde-treated oxidized protein with trypsin. The
peptides obtained by papain digestion of S.[4C]carboxymethylated thionein-II were used to
aligh the major tryptic peptides. The sequence was determined by a combination of
automated and‘manuall Edman degradation techniques. Remarkable structural homology is
observed in mouse thionein-I, mouse thionein-II, and thioneins from man and horse.

#Department of Biochemical Genetics, City of Hope Research Imstitute, Duarte, Ca.

91010, U.S. A., *National Institute of Industrigl Health, Tama-ku, Kawasaki,

Kanagawa 213, and ***Medical Research Institute, Tokyo Medical and Dental

University, Bun.’gya-ku, Tokyo 113



Hidetaka TAKAHASHI * and Kimiko KOSHI** .
Solublhty and Cell Toxicity of Cobalt, Zinc and Lead -
Industrial Health, 1981, 19, 47.~59

Summary Metallic cobalt.(Co), zine (Zn) and lead (Pb) were more easily dissolved
in albumin and glycine water solution than in water. The solubility of these metals in
albumin and glycine solution increased with increase of the concentration. The tested Co
and Zn samples apart from cobalt oxide (CoO) were more soluble in fetal calf serum than in
water. In the case of b, the tested Pb samples apart from lead dioxide {PbO,) were less
soluble in serum and Tyrode’s solution than in water. In the case of Co and Zn samples,
there were no significant differences in solubility between water and Tyrode's solution.

When Co or Zn chssolved in protem- ammo amd- or d1sod1um ethylened1am1ne-
tetraacetate (NaEUT t\.)-Tyrode s “solution was added to' the culfurés, the d1ssolved Co or "Zn
did not exert a toxic action on' FMS3A cells in proportmn to the imoiint of Cn or 7n On the
other hand, Pb dissolved .in. protein or amino acid water solution:.showed''a }toxic:;action on
FMB3A ceils in proportion; to the.amount.of b, .but, Pb dissolved, jn, NaEDTA water; ;solution
did not exhibit 'a toxic action on FM‘SA cells. I

* Department of Preventive Medicine and Public Health, School of Medicine,_
Kitasato University, Kitasato 1-chome, Sagamihara-shi, Kenagawa 228, Japan

**National Institute of Industrial Health, Nagao 6-chome, Tama-ku, Kawasaki
213, Jaban ' '

Kimiko KOSHI
Cell Toxicity and Insoluble Particulate Matter
Henigen To Dokuseil Mutagens & Toxicology)vol 14, No.3, 90-102, 1981(in Japanese)

Sumhary The insoluble ‘pari:iculate ‘matter causes pneumoconiosis, - cancer and
poisoning. So, the cel toxicity or mutagenicity of these substances should be examined.
This paper will attempt to explain the 'proble‘rris in the examination of the ecell toxicity of
insoluble p'arti‘culaté matter.  First, thete were substances which the cytotéxic' action to
macrophages was caused by the physicochemical properties of the surface of particulate
matter, such as quértz. tald, pyrophyrite and sericite. In the preparétinn: of the samples,
the crystalline structure in the surface of these ‘particzles was changed to a disturbed state
by grinding. ~ With an increase of grinding time, this disturbed state in the surface of the
particles increased and the cytotoi{icity of these samples decreased. In the case of quértz,
by alkali leaciing tlie disturbed surface was removed. This alkali treated quartz "had
strong toxicity on macrophages and clear crystalline structure'in the surface of the particles.
In the second case, the particles were interfered by medium component. That is, with
many silicates, especially asbestos, the toxicity to thacrophages was reduced by medium



containing serum. Moreover, some of the metals or metal compounds such as Cd, €40, Co,
ZnO and so on, were more easily dissolved in protein or amino acid solution such as the
culture medium than in water or Tyrodé's solution. Generally speaking, the soluble metals
were toxic than particulated metals on cells. . '
Futhermore, the cell specificity on particulate matter and indicator of the cell toxicity

were discussed.

National Institute of Industrial Health, Nagae 6-chome,
Tama-ku, Kawasaki 213, Japan

Takashi TOZAWA*, [Titoshi KITAMURA®* | Kimiko KOSHT *%%
Yoshiaki IKEEMI*, Kazunori AMBE® aid Hazime KITAMURA®*
Experimental Pneumoconiosis Induced by Cemented Tungsten and

Sequential Concentrations of Cobalt and Tungsten in the Lungs of the
Rat

Jpn. J. Ind. Health, Vol 23, 216~226 198!

Swmmery Experimental pneumoconicsis was induced by intratracheal injection of
dusts of presintered cemented tungsten carbide, G2 (WC:Co=98:2) and TX20 (WC:Co:
TiC:TaC=64:16:6:14) into the lungs of rats in order to document the pathological changes
in lung tissues associated with envirenmental cobalt and tungsten.

The following results were obtaind.

1y Six months after the administration of G2 and TX20 dusts, marked fibrotic foci
were noted and tungsten was detected in the lung tissues of all of the experimental animals.

2) Twelve months after the administration of both dusts, both the fibrotic changes and
the tungsten levels were reduced in both test greups, but the reduction was more notable in
the G2 group. The cases with fibrotic changes were relatively concomitant with the cases
in which tungsten was detected.

3) On examination of tissue levels of cobalt derived from the dust, the cobalt levels in
the lungs and bone tissues were less influenced by the dust of the G2 group at any point of
investigation, whereas only the pulmonary cobalt levels at six months after the administra-
tion of the TX20 group showed a remarkable influence from the dust cobalt (p<0.01).

4) In the cases where tungsten was detected six months after the administration of
both groups and twelve months after the administration of the 1TX20 group. pulmonary
cobalt levels had not reached the value that should had been gained by the addition of
expected values (dust cobalt levels calculated from the tungsten levels) to the control values.

5) The above results indicate that both G2 and TX20 dusts induced marked fibrotic
changes in rat pulmonary tissues. However, these changes were reversible to some extent.
In addition, a pertion of the dust cobalt was dissolved in the body fluid and disappeared

from the pulmonary fields,

*  Department of Hygiene, Yokohama City University, Schoeol of Medicine



Wk Depariment of Pathology, Yokohama Cn‘y Umﬂerstty, School of Medicing ... i
2-33 Urafune- cho Mmama ku, Yokohama, 232,.fapan .
***Nataonal Instztute of Industrzal Healtk 27- 1 Nagao Gchame,
IR Y Tama ki, Kawasaki 213 ]apan b

Noriliko KOHYAMA¥ Hiroko KYONO* Kivoyuki KAWAL* ‘
Kunihikto YOKOYAMA** and Yoshisumi SERA%*

Detection of Low Grade Exposure to Asbhestos by Means of
Tr'msbronchml Lung Blopsy '

Xx Internahonal Congress on Occupatwnal Hea[t]z, Ccuro, Egypt (1981)

Summary In order to assess low grade exposure to asbestos, a new technique applymg
an analytical electron microscope (AEM: a trasmission electron microscope equipped with an
energey dispersive X.ray analyzer) to the tissue specimen taken by transbronchial lung
biopsy (TBLB) was developed. ‘ ‘ .

Small amount of such kind of bmpsy specimens are not a.lways sufflc1ent to detect
asbestos exposure, if any, under routine optical microscopic examination. Application .of
AEM could be expected to yield more comprehensive and qualitative informations. We have
examined the TBLB specimens from about 30 patients of pneumoconiosis including ashestos
related workers with long or short occupational histery, several other dust workers, and
persons without a certain dust exposure. The results were; 1) In the highly exposed
cases showing clear clinical and pathological evidences, a large amount of asbestos fibres
could be found almost without exception by the present method. . 2) In the low or suspected
cases of asbestos exposure, irrespective of presence of asbestos body under an optical micro-
scope, more or less appreciable amount of asbestos fibres were detected. 3) As a result, in
some suspected cases, the exposure histories were detected by re-inquiry.

The above .results -show that the application of AEM to the examination of TBLB
specimens are promising method to detect low grade exposure to asbestos even in such
small specimens; and to recover hitherto unknown exposure history.

* National Institute of Industrial Health, Nagao 6‘chame,
Tama-ku, Kawasaki 213, Japan ‘

¥ National Kinki Central Hospital for Chest Diseases,
Nagasone-cho, Sakai-shi, Osaka, 591



Hivomichi HASEGAWA; M!isuo SATO Tokeshi HONMA and
Muneyuki MI VAGAWA

108. Evaluation Methods of Bid_]ogical Effects Caused by Mixed Polluting
Substances (FY 1980-1984)

Environmental Research in JAPAN, 1980. P.274( Environment Agency}

Summary The problem of the toxic effects of mixed pollutmg substances has been
investigated in recent years. ’l‘he toxm action of each substance has been fau-ly clarified
experimentally and epidemiologlcally in detail. - As the remammg problem, ‘therefore, the
" interaction or the resuliing toxicilty by many polluting substances taken into the :body.- espe-
cially inte human body, must be clarified qualitatively and furthermore- finaliy. quantitatively:
At present, no fundamental method for the design of the eiperiment and for the evaluation
of the toxic effects haé been proposed. T]ié difficulty with the evaluation is assumed to be
caused by various changes in the body and the evaluation method itself. Therefore at
first, some suitable indexes for the evaluation must be tzken out from the various changes,
and then the indexes must be treated by an evaluation method will be pursued in our study
from 1980 to 1984. : ‘

This report describes with the results obtained in 1980. In the report, JCL-SD female
rats were used. The rats were exposed to nitrogen dioxide (NO,) and carben monoxide (CO)
for about a month. The exposure conditions were as follows:NO;; 2.5 ppm and 11.4 ppm, Co;
27 ppm, NO,-+-CO;2.5 ppm+4-27 ppm and 11.4 ppm+27 ppm. The NO,' concentration of 2.5 ppm
causes the minimum damages recognized microscopically in the lungs and accompanies the
depression of body weight increase. The CO concentration of 27 ppm is the minimum
concentration which cduses some disorders in central nervous system without any effect oa
body weight. The CO concentration also corresponds to that in the expired air of the
smokers who take 20 or more cigarettes a day. ‘ o

‘After the mixed substances exposure, the rats showed the depression of body weight
increase, the enlargement of lungs, and the changes were similar to those of the rats
exposed to NOQ, only. :

'Reduced glutatione in lung tissue, creatinephosphate, glucose and lactate in' brain were
assumed to be the suitable indexes for the evaluation of the mixed exposure of NO; and CO.

The ratio value C, represented as [Efféct at ‘mixed exposure]/[Expected additive effect
at each exposure of NO, and COJ, was calculated with each index for the quantiative
evaluation. The C values varied with the concentration of NO, in the mixed exposure as
shown below.

- . C Value
Index NQ, 2.5 ppm+CO 27 ppm NO, 11.4 ppm+CO 27 ppm
Red. GSH in lungs 2.2 1.6
Glucose in brain 2.5 - 1.0
Creatinephosphate in brain 2.0 1.1
Lactate in brain 0.9 0.6

Because the experiment in 1980 was carried out as a pre-experiment, more better evalua-
tion method and alse the experimental design will be investigated within four years after
1981.

National Institute of Industrial Health, 21-1, Nagao &-chome,
Tama-ku, Kawasaki 213, Japan
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-Mune yu]ef MIYAGAWA

Conditioned Taste Aversion Induced by Inhalatlon Exposure to Methyl
Bromide in Rats

Toxicolagy Letiers, 10(1982}411-416, Elsem'ef Biomedical Press

‘The toxic effect of methyl bromide vapor was assessed by a conditioned
Rats kept under a water deprivation for 7 days, were permitted

Swmmary
taste aversion regime.
access to 0.3 (w/v) sodlum sacchann, and were exposed to meth\l blonnde at 0, 25, 50
and 100 ppm for 4 h. 3 days after the exposure, sacnhaun prefel ence tests we1e ca111ed out
revealing dose-dependent saccharin aversion in the exposxue g‘loup‘ Tlns 1esu1t suggests that

the conditioned taste aversion niethod is effectwe for assessmg ‘the LOXICJ.tY ‘of gaseous subs-

¢

' S
P r

tances such as methyl bromide., i+,

National Institute of Industrial Health, 21-1, Nagao 6-chome, . . -
Tama-ku, Kawasaki 213 (Japan)

Tukeshi HONMA o -
Labor and Diseases. of -Central Nervous System..

"Rodo Eisei’) vol.22, No.11, pp.28-31, Tokyo, Japan, 1981.

This review described 'the structnre and function of the brain and tlie

Summary
In addition, symptoms of diseases of central nervous

mechanism of nerve transmission.
system induced by harmful substances in industry were mentioned with results of animal

experiments. [Future development of tHe approach’ to' the mechanism of toxlclty of chemtcal
substances were expected. :

National Institute of Industrial Health, Nagao, Tama-ku, Kawasaki 213, Japan

Takeshi HONMA, Hiromichi HASEGAWA, Mitsuo SATO,

Muneyuki MIYAGAWA and Avako SUDO

Some Approaches to the Evaluation of the Adverse Effects of
Industrially Harmful Substances on' the Central- Nervous Sy'stems

Procrfedmgs of the Fighth Tntérhational Céonference of Oceupational Health in the
Chemical Industry, pp.264-268, Sep.22-25, Tokyo, Japan, 1980, :

Rats were exposed to toluene or xylene at 200, 400 or 800 ppm for a month.
Changes in coatents of some substsnces

Summary
After exposure, brains were dissected to 5 areas.
which are involved in the neurotransmission were measured. Acetylcholine was reduced
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dose-dependently by exposure to toluene or xylene in all brain areas. - ‘Dopamine,
norepmephrme. cychc AMP and cychc GMP were also changed to d1fferent d1rect1ons
Changes in confents of some amino ac1ds wers observed. SJ.gnJ.ﬁcance of these results were
discussed. ‘

National Institule of Tndustrial Heaqlth, Naga‘o,' Tama-ku, Kewasaki 213, Japan

Kazuo FUKUDA,* Hidetsuri MATSUSHITA®* Hiroyuhi-SAKABE*
"and Kazuo TAKEMOQTO¥%% '

Carcinogenicity of Benzyl Chloride, Benzal Chlorlde, Benzotrichloride .
and Benzoyl Chloride in Mice by Skin Application -

Gann, 72, 655~664; October, 1981

Summary The carcinogenicity of benzyl chloride (BYC), benzal chloride (BAC),
benzotrichloride (BTC) and benzoyl chloride (BOC), which were suspected as causative
agents of lung cancer and maxillary malignant lymphoma of workers employed in factories
producing BOC, was examined by skin applications in female ICR mice. After rather high
dose exposure, BTC exhibited leukemogenic and pulmonary tumorigenic ac‘t.ivitie's‘ as well as
potent dermal carcinogenic activity.’ ' After -administration: of -the' chemicals at- the “dose- of
2.3 pljanimal, twice a week for 50 weeks, BTC induced 68¢ incidence of skin cancers and
582 incidence of pulmonary tumors (mcludmg 10% of lung carcinomas) within 399 days.
‘Incxdence of skin cancers was 58% for BAC, 15% for BYC and 10% for BOC within 560 days.
Considering the extent of possible exposure of the wérkers to these chemicals in .the working
e'nvironment and the carcinogenic potency of the chemicals tested, it can be concluded that
BTC was vefy probably responsi_.ble for causing the cancers seen in !:i)e workers employl'e.cll. in
manufacturing BOC.

*  National Institute of Industrial Health, Nagao, Tama-hu, Kawasuki, 213, japan

#* Department of .Co}nmunity Enviromﬁéntal Sciences, Natfona! Institute of Public
Health, 4-6-1, Minatoku, Tokyo, 108, japan

w4 Depariment of Public Health, Saitama Medical School, Moroyama, Morohongo 38,
Iruma-gun, Saitama-ken, 305-04, Japan

Kasuke NOZAKI. and Kiyoyuki KAWAI -
Experimental Studies of Long-Term Aerosol Inhalatlon _

Polluted rat lung after long term inhalation of heavy oil combustion
product

The Journal of the Showa Medical Assaciaiion, Vol.41.1.p57-64, 1961, {in Japanese}

Swummary Rats of SPT origin were continuously exposed to a meoderate concentration
of heavy oil combustion product during their life-span.
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Typical anthracosis of the lung and of the thoracic lymphnodes, pharyngitis, bronchitis,
panbronchiolitis, thickening of the alveolar wall with slight fibrosis and early sign of em-
physema, were more or less prominent in the feépiratory tract after long-term exposure.
Those pictureés were rather similar to that ¢f polluted lungs in the aged urban inhabitants.
Bronchitis and bronchiolitis wers associated with unusual proliferation of the ‘epithelium
essociating adenomatous hyperplasia, which persisted throughout the life-span of the animals.
Small microscopic foci of peripheral squamous cell metaplasia were noticed in 2 out of 10
animals, however, no case of pulmonary cancer was found.

Elimination of the particulate matter from the combustion probubt resulted in almost
complete disappearance of the above mentioned respiratory lesions throughout . the whole

life-span of the animals.

National Institute of Industrial Health, Nagao &-chome,
Tama-ku, Kawasaki 213, Japan

Yoshihito KONISHT*#, Tsutomu TAKATA®* and Katsunori HOMMA***
An Evaluation of RAM-1(GCA)

International Symposium on Aerosols in the Mining and Industrial Work Environment,
Minneapoiis, 1981

Summary The measurements of the dusts with minerals is based of the mass concen-
tration using the Low Volume Air Sampler with a standard elutriator in Japan. By using
this, it can be cut-off the dusts more than 7.07 pm of particile-diameter.

However, it is frequently used a digital dust indicator or piezo-balance dust monitor in
a working environment measurement in Japan rather than the mentioned zbove because of
simplicityrand time saving for the measument. It is eagerly desired to be made a.direct
reading instrument which is able to measure z mass concentration 6f fhe dusts In good
agreement with the result measured by the Low Volume Air Sémplér with a standard
elutriator. '

In this paper, the results of an evaluation of the Real-Time Aerosol Monitor Model
RAM-1 recently developed by GCA Corporation in the U.S. A. are presented.

Various kinds of dusts in the dust-chamber and working places have been measured
with the RAM-1. The results by the RAM-1 are well consistent with those by the Low
Volume Air Sampler with a standard elutriator. ‘

* Kitasato Health Science Center, Kitasato I-chome, Sagamihara-Shi, Kanagawa, Japan
** Kitesato University, School of Medicine, Kitasato I-chome, Sagamihara-Shi, Kanagawa,

Japan
s National Institute of Industrial Health, Nagao G-chome, Tama-Ku, Kawasaki, Japan
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szuzz KIM URA* and Katsunori HOMMA**
T- R(Tot'l] 'md Resplmble) Person‘ll Dust Sampler

cInternational Symposium on Aerosols in- the Mining and Industriel Work Envirenment,
. Minneapolis, 1981 :

Summary Recentry, the Japan Association of Industrial Health should -be r'eco-
mmended new allowable concentration values for mineral dusts. According to this reco-
mmendation, it should be 0.5 mg/ms3 of respirable dust and 15 mg/ms of total dust for
mineral dusts which are contained about 309 of free silica, and should be simultaneously
satisfied with those values. )

Therefore, we have designed a new prototype T-R (total and respirable) personal dust
sampler which could be simultaneously measured total and respirable dust concentration in
a working environment.

This sampler is constracted with a inertial impactor for collecting above 7 pm of coarse
dust and a filter for under 7 pm of fine dust, and have rather nearly charactervistic property
of standard elutriator which have 7.07 pm of cut-off partacle diameter. _ ]

Experlments for comparlng between this sampler ané the standard elutnator were done
in a dust-chamber of 28 m? for several test dusts and in ‘actual working environmients.

And also, we have tried to compare this sampler with 10 mm nylon-cyclone personal dust
sampler by same manner.

% Institute for Science of Labour, Sugao, Takatsu-ku, Kawasaki, Japan
w:National Institiute of Industrial Health, Nagao, 6-chome, Tama-ku, Kawasaki, Japan

Katsunovi HOMMA

kamg Environment \Iefmuremcnt Law and Its Present Status of
Apphc'ltmn in hp‘m

International Symposium on Aerossls in il:e Mining and Industrial Work Environment,
. Minneapolis, 1981

Summary On May 1, 1975, the Japanese goverment promulgated the “Working Enviro-
nment  Measurement Law” and effected partial revision to the “Industrial Safety And Health
Law” with the view to tightening the prevision relating to working environment measure-
ment conta.med therein.

The brief purpose of this law is an imperative to maintain the quality of the working
environment at a spec1f1et1 ievel and to make endeavours for the creation of a better and
comfortable working environment.

In this law, following subjects and items are definited and explé'nated.

(1) “Desigh”, "Sampling” and “Analysis” relating to working environment measurement
(2) “Working place” limited for measurement of working environment

(3) Measurement item, recording, and preservation of measured data

(4) System of working enviroment measurement expert

(5) lmplementation of working environment meagurement
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(6) Standards for working environment measurement L

Since this law was promulgated about 14000 members of Workmg enwronment meaéﬁi‘é-
ment expert have "béeh appomted by passing the national exdmination! And then," they have
acted upon prescribed method in the law, and also have made miuch ‘cémfortable working

environment. v

National Institute of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 213, Japan

Reisuke SODA ‘
" Cal'ibrilfii)_n of a P_ermeatio‘n Tube and a Diffusion Tube with an
Electrobalance

Industrial Health, 1980, .18, 41.

Summary An elecirobalance equipped with a hang down assembly was used to
calibrate a permeation rate of viny! chloride in a permeation tube and a diffusion rate of
organic solvent in a diffusion tube. The permeation rate obtained by the electrobalance
coincided fairly with that measured by means of a chemical balance. Gas chromatographm
analysis of orgamc solvent vapor in the dynarmc mixture prepaled by the diffusion tibe
technique showed that ‘diffusion rate dbtained by the electrobialance was practmally close to
that obtained by the gas chromatogaphy. Calculated diffusion rate:was ‘also in good
coincidence with the wvalue observed by the electrobalance. Several advantages were
presented to calibrate the permeation tube and the diffusion tube by the elecirobalance,

National Tnstitute of Industrial Health, 21-1, Nageo 6-chome,
Tama-ku, Kawasaki 213 Japan

Reisuke SODA _ ‘
The Selection of Gas Respirator and its Direction.
Rodo No Keagaku, 1981, 36, 15

Summary =~ General diffinition and sorts of ga$ respirator are illustrated according to
JIS T 8152-1972 and JIS T B8152-198l. The role' of canister or cartridge and that of face
piece are emphasized from their -fuctions. The proper selection and maintenance of
those parts are fundamental performance for use of gas respirator. Those facts are explained
by the characteristics of parts of gas respirator. Particularly it is emphasized that the
personal protection by gas respirator is the last mean for prevention of working from the
harmful substances and the provision of working environment should be carried out before
wearing the gas respirator. Practise of mask wearing is briefly explained.

National Institute of Industrial Health, Nagao G-chome,
Tama-ku, Kawasaki 213, Japan
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Reisuke SODA
Working Environment Measurement and Health Supervior; No.9
Specified Toxic Chemicals

Rodo Eisei, 1881, 22, 48

Summary A determination of specified toxic chemicals in the working envirenment is
summarized, The evaluation of analytical resulis and environment provision by the health
supervisor is considered to be essential to consider the protection of the worker frem the
contaminant. Several examples are illustrated. Main items are: 1. Purpose of measurement
of environmental concentration of specified toxic chemicals.; 2. The working environment
where the specified toxic chemicals exist.; 3. The ouiline of working e_nvironment measure-
ment. ; 4. Evaluation of the measurement result.; and 5. The enviroament control on the

measurement result.

National Institute of Industrial Health, ngao 6-chome,
Tama-ku, Kawasaki 213, Japan

Yoshimi MATSUMURA

Practical Properties of Dry Gas Sampling Methods for the Working
Area Monitoring.

Rodo-eisei-kogaku, No.20, 23-31, 1981

Summary Dry gas sampling methods used for the monitoring of the air-contamination
with toxic gases in workroom were reviewed in respect of their properties and the check
points in the practical applications.

For the performance of gas sampling at high precision, the following points were
enumerated to which the special notice should be paid: the concentration decrease of the
sampled gas in syringes, glass vacuum vessels with stoppers and plastic bags along with the
time elapse of storage after sampling, the flow rate of the air suctioned through solid
adsorbent tubes by a portable air suctioning pump which is interfered by the resistance of
the solid adsorbent tubes, flow meters and the piping tubes, the change of flow resistance
of cold silica gel trap during gas sampling which causes the change of the air suctioning
rate through it, and the shortening of breakthrough times of active carbon tubes and silica

gel tubes by the high humidity in the sampled air.

National Institute of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 213, Japan
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Yoshinmi MATSUMURA

Report of The 1st International Respirator Research Workshop Held ..
by NIOSH.

Safety Digest 27(1), 1-5p, 1981

(I

Swmmary .. The problems in respirators for industrial uses were presented from
various standpoints of investigators, manufacturs, users, industrial hygienists and medical
doctors.. Fitness of face pieces, the properties of chemical and dust filters, physiological and
psychological effects of wearing of respirators and some,other problems were presented and
discussed. The methods to assess these properties of respirators and the industrial standards
for respirators in various countries were also presented. Through the Workshop, the
princincipal problem was “What is the safe and confortable condition for workers in
industrial work-places.”

National Institute of Industriel Health, Nagao 6-chome,
Tama-ku, Kawasaki 213, Japan

Yoshimi MATSUMURA* and FHivoshi TAKAHASHT**
Active Carbon

“Chemistry for Protection and Cleaning of Environment from Pollution.” edited
by T. Saegusa, H. Sumitomo, H. Takahashi and S. Yoshikawa, 117-140p,
Tokyo Daigaku Shuppan—kai, Tokyo, 1981

Swummary As one of imorganic materials useful for the protection and cleaning of
environment from pollution, active carbon was reviewed about its basic properties, the
analytical methods for the assessment of its properties and the applicability to toxic gases in
environment.

The nature of active carbon is characterized by its lafge specific surface area, well-
developed pore structure and the hydrophobic surface. However, when' it is ‘applied to the
adsorption of very dilute organic vapor in the air, its adsorption capacity is reduced by the
moisture in the air..  This effect.should be noticed when thg adsorbate vapor concep.trati(m
is lower than 1000 ppm. The surface modification of active carbon brought abeut the change
in the adsorption properties. The surface oxidation made the active carbon an acidic
adsorbent and a good carrier for metal ions. Impregaation of iodine invests active carbon
large adsorption capacity for mercury vapor.

* Nualional Institute of Industrial Hea‘ltlz,‘Nagao 6-chome,
Tama-ku, Kawasaki 213, Japan
& nstitute of Industrial Science, University of Tokyo, 22-1,
Roppongi 7-élzonze, Minéto—ku, Tokyo 108
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Takashi SUZUKL*  Yasumasa HAYAKAWA* and Yoshimi: MATSUM [JRA**

Adsorption. Characteristics of Tri-iodide Form Anion Exchangé Resins. .
Faraday Transaciion I 77 (12), 29012805, 1981 B

Summary Adsorption characteristics of the tri-iodide forms of an anion-exchange resin
(R-I; and R-I") have been ‘probed by microcalorimetry, dynamic adsorption of vapour-phase
mercury and organic compounds, and the oxidation of naphthalenediol.

At first, a transformation of the nature of the R~I~ surface from hydropailic to-hydro-
phobic by the exchange of 1™ with I; was seen. This transformation is complete when two
thirds of the I in the resin is exchanged with I. The hydrophobic nature of I, in Iy
jons ‘remain on the surface.’ ‘ Co B g

Secondary, vaporized organic compounds such ‘as benzene, styrene and n-hexane were
adsorbed on R-I~; their adsorbed amounts on R-I; decreased according to the degree of
exchange of 17 with Ij. . -

Thirdly, it was found that mercury vapour is adsorbed on the surface of the resin.
Mercury was sensitive to all I ions, both stable and unstable. However, 1, 4-naphthalenediol
was sensitive only to some of the stable I; ions by which it was oxidized to 1, 4-paphtho-
quinone in a buffer solution at pH 10.

These results imply that I‘the R-I; resin hag a. ;:l1emica11y “act_;i,‘ve __Su;'fgce with Dboth
Lydrophilic and hydrophobic sites. ' . . ‘ o ‘

* Departmmt of Applied Chemistry, Yamanas}u Umversrfy, o
_ Takeda-4, Kofu-shi, 400" ’
wkNational Institute of Industriql Health, Nagao G-chome,
Tama-ku, Kawasali 213, Japan ‘

Toshisuke MIWAX Yoshiharu YONEKAWAX  Kazuo KANADA¥
and Kyo KOBA YASHI**

Vibration Isolators for Portable Vibrating Tools
Part 6. Problems Concerning Vibration Force Measurement

Industria! Health, 1981, 19, 99.

Summary Multi-point independent simultaneous force measurements were made Lo
investigate the vibration force distribution on the palm and to determiue one representative
point on it for the purpese of field survey.  The phase relationships between the force and
the acceleration were also pursued. In connection with vibration force transmission,
important effects such as vectm, bypassmg and mechanical 1mpedance effects were studied
with a model hand by using a vibration table. The real force transmission characteristics
were examined with the human hand. A force measurement field survey was finally
attempted on a grinder, an impact wrench and a riveter.

The results observed on the model hand are in good agreement with those derived from
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the vibration theory for the vector and the ‘bypassing effects. On the other hand, the
resulis on the- human hand are extremely complicated, ‘owing to the contact -conditions
between the palm and the force pickups, and the results could mot be fully interpreted.. It
can be concluded that the vibration force measured at the palm near the hand joint, where
the force level ‘usually shows the largest values, is representative. The vibration:force on
the palm does not represent proportionally the total force transmitted to the hand, but only.
reflects the characieristics of a visco-elastic material influenced by the vibration force.

* National Institute of Industrial Health, 21.1, Nagao 6-chome,
Tama-ku, Kawasaki, 213 Japan
wkInstitule of Agricultural Machinery, 40-1 Isshin-che,
Ohmiye, Saitama, 330 Japan

Toshisuke MIWA L
Design of Vibration Isolators for Hand-Held Vibrating Tools

Third tnternational sympesium on hand-urm vibration, May 18-20, 1981,
Ottown Canada: . y o

Summary © A simple low-pass, mechanical filter consisting of & mass and &a spring has
been applied to several portable vibrating tools to serve as a . vibration isolator. Since the
filter was located between the vibrating source and the human hand, ‘the effect of termi-
nating the filter by the hand on the transmission loss was studied. The performance of
the filter was analysed by transmission line theory and equivalent circuits with mass
corresponding to capacitance. The portable tools were classified into two types of vibration
sources: constant force (e. g. a hand-held grinder) and constant velocity (e. g. a rock drill).
The tool itselfl was simulated by a mass and mechanical resistance. Theoretical and experi-
mental results will be presented for wvibration-isolation systems designed for a hand-held
grinder, a jack-leg rock drill and a small pneumatic rivetting hammer. The filters typically
reduced the tpol vibration by 10 dB or more at frequencies greater than 50 Hz, but this
improvement was not obtained at zall frequencies from the rock drill vibration isolator owing
to the presence of pass bands centred at frequecies of approximately 80 and 200 Hz.-

(Nat. Inst. of Ind. Health, 21-1 Nagao &-chome, Tama-ku, Kawasaki 213 Japan)

Toshisttke MIWA, Yoshiharu YONEKAWA & Kazuo KANADA
Evoked Potential Derived from Whole‘Body Vibration in the Lying Posture. _

International Workshop on Research Methods in Human motion and Vibration Studies,
New Orleans, 16-18, September, 1981

Summary The evoked potential in the EEG .caused by a single-period sinusoidal
whole-body shock ir the lying posture was observed. A new type of vibration table was.
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constructed, which wag very light in weight (40kg) and measured 1.7 x 0.7 m? in size. Noise
generated from it was below 48dB. The head, back, buttocks and legs were first separately.
vibrated ; and then the whole body was shaken in order to prove that the observed signal
in the BEG was an evoked potential. The dependence of the evoked potential was
investigated on the shock level and fundamental frequency of the shock. The threshold of
evoked potential was observed and compared with the perceptional threshold on the same
shock. The perceptional equal sensation was examined by using the evoked potential.

National Institute of Industrial Health, Kawasaki, Japan .

Norihiko KOHYAMA* , Kurio FUKUSHIMA**  and Akira FUKAMI*#

Hydrated Form and Interlamellar Complex of Clay Minerals Observed by
Electron Microscopy Using Environmental Cell [N

Seventh International Ctay Confe-rence, Bologna and Pavio, [.!aty(1981')' '

Summary To observe hydrated state of a clay mineral by an electron microscope, it
is neccessary fo put the specimen in a cell in which atmosphere such as air and water
vaper controlled. A film-sealed high resolution envirenmetal cell (E. C.) for such purpose
had been developed by us [1]. One of the most interesting application of the E.C. is a
‘dynamic observation’, with which the specimen can be followed continuously in an electron
microscope at different hydration and/or functional states under controlled gas and vaper
environments,

Hydrated states of halloysite ¢(10A) in a tubular and a spherical form had been already
studied by the E.C. method [2] {3]. Halloysite (7A) and the other kaolin minerals have no
interlayer water and are basically non-expandable but can form interlamellar complexes
with organic compounds such as hydrazine, foramide and ete. - These complexes are mostly
changed ir vacuum. In this study, we report the structural changes revealed by dynamic
observation for kaolin minerals intercalated with hydrazine. In addition, hydrated state of
smectite is also observed using the E.C.

Main specification of the E.C. is as follows: 1) Accelerated -voltage ; 100KV, 2).Gas in
the E. C.; saturated water vaper with carrier gas of 50-80 Torr, 3) Thickness of gas layer;
50 pm1, 4) Sealing film ; evaporated carbon film of 20 nm with plastic microgrid, 5) Resolving
power ; 1nm, 6) Transmittance of eleciron beam ; 609 at 100KV. observed specimens are
as follows: Kaolin minerals (tubular and spherical halloysite, kaolinite, dickite and nacrite)
treated with hydrazine (40% aq., 60°C, 6 days). These interlamellar complexes with
hydrazine show the basal spacing of 10. 44, swhich -changes to 7. 44 by ‘dried out’ in vacuum.

‘The dynamxc observatmn for these interlameller comlexes revealed that the both types
of halloys1te (tubular and spherical) showed uniform contrast in wet air and clear zonal
contrast in vacuum, which is just the same feature obseved for the untreated halloysite.
Comparing the apparent diameter of the tubualr particle as well as the spherical ome
observed in these two different environments, no difference was recognized in tubular one
but slightly increased in spherical one.

Interlamellar complexes of platy kaolin minerals (kaolinite, dickite and nacrite) with
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hydrazine were zlse observed by the E.C. method and mostly remained the original platy
form in wet air. But occasionally the edges of some platy particles were curled showing
the basal diffraction spot of 10A in SAED patterns. It is considered that transformation
from platy kaolin mineral to tubular one is fairly difficult only by this treatment.

The dynamic observation achieved the first success in the direct observation of
hydrated state of smectite. Tle basgal diffraction spots of about 15A and the higher order
were detected for the hydrated smectite, which changed in vacuum showing 11A and the
higher order spots.  Although the lattice images of 15A have not been observed hitherto, it
is recognized that the thickness of curled edge was shrinked accompanying with dehydra-
tion. The ratio of shrinkage well coincided with Lhat of the basal spacing (15A:11A). The
dehydrated smectite could be hydrated again within 30 min. in the E.C. introducing wet
air, which was confirmed by the increage of the baszl spacing to 16A in SAED pattern as
well as of the thickness of curled edge. The dynamic observation also revealed that curling
of smectite particle often occured accompanying with evacuation of wet air in the E.C.

‘The direct observation for layer lattice images of hydrated clay minerals and of clay-
Organo complexes are now in progress.

(1] A, Fukami & M. Katoh (1972) proc. 30th EMSA Meeting, 614. [2] N. Kohyama, K.
Fukushima & A, Fukami (1978 Clays & Clay Miner. 26 25 3] —, — & —— (1978)
proc. $th Int. Cong. on Llectron Microscepy, Toronto, 1, 72.

* National Iustitute of Industrial Health, Nagao, Tama-ku, Kawasaki, JAPAN.
**Department of Physics, College of Humanities and Sciences, Nilion University,
Sakurajousui, Tokyo, JAPAN.
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